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A Novel Keratin Expressed in the Inner Root Sheath of the Human Hair Follicle
The major morphologically distinct compartments of the hair
follicle include the outer root sheath (ORS), the inner root sheath
(IRS), and the central hair-forming unit. Each of these has several
subdivisions with different functions. The morphologic diversity is
partly mirrored by the keratin composition of the layer. With the
exception of the IRS, the keratins of each of the compartments
have been elucidated in the past few years. In contrast, only a year
ago or so, the ®rst IRS keratins were identi®ed. In this issue,
Langbein et al (p. 789) report the characterization of a novel human
IRS keratin, hK6irs1. They elucidated the cDNA sequence, the
expression patterns, and the protein chemical properties of the
keratin, which is the human ortholog of mouse mK6irs. The gene
for this new keratin is located within the type II keratin domain on
chromosome 12q13. In situ hybridizations and immuno¯uores-
cence stainings demonstrated that hK6irs1 is expressed in the Henle
and Huxley layers, as well as in the cuticle of the IRS. Interestingly,
hK6irs1 was also strongly expressed in specialized cells of the
Huxley layer with characteristic foot processes, previously termed
``FluÈgelzellen'' (winged cells). Based on careful ultrastructural and
immunohistochemical analyzes the authors put forward a new
hypothesis of the function of the ``FluÈgelzellen''. They argue that
these cells ®ll ``holes'' within the differentiated Henle layer in order
to ensure the restoration and maintenance of a tight layer of cells
along the entire IRS, and that this so-called companion layer is
functionally part of the IRS, rather than of the ORS, as assumed
previously. Finally, they postulate that the genes for the keratin of
the companion layer and for the newly found IRS keratins are
candidate genes for hair diseases with easily extractable hair, such as
the loose anagen hair syndrome or certain forms of alopecia.
The Wound Healing Potential of Keratinocytes Tested Ex Vivo
The study of wound healing in mice is often impeded by strong
dermal contraction and by the fragility of the epithelial attachment
to the dermal matrix. Furthermore, gene manipulation may alter
the basic biology of the skin in situ, rendering design of appropriate
controls dif®cult. In this issue, Mazzalupo et al (p. 866) describe a
simple and easy-to-use ex vivo assay with mouse skin, which allows
quantitative assessment of the epithelialization potential of
keratinocytes. Brie¯y, the skin of 2-d-old pups is peeled away
and 4 mm punch biopsies are removed and placed in tissue culture
wells in submerged cultures. The explants can then be observed for
keratinocyte outgrowth and migration by time-lapse phase
microscopy. The authors tested the assay system using skin from
normal mice and from transgenic mice harboring a lacZ reporter
gene under the human KRT6a promoter. Using a time-lapse
movie and transmission EM, they showed that over a 15 h period,
the cells maintained cell ± cell contacts and migrated as a strati®ed
epithelium similar to epidermal migration at the wound edge.
When skin explants of the transgenic mice were used, X-gal
staining revealed that most of the outgrowing cells had b-
galactosidase activity, again similar to the edge of skin wounds in
situ. Comparison of explants from full-thickness skin and
epidermis-only explants indicated that the dermal extracellular
matrix is important and plays a role in modulating the nature and
behavior of the keratinocytes emerging from the explants. The
assay was also used to show that both cell proliferation and
migration contributed to the outgrowth, and that BrdU incorpor-
ating frequently dividing cells were closest to the explanted tissue.
This initial characterization of the explant system suggests that this
ex vivo assay will be useful for answering a number of different
questions about epithelial cell migration and wound healing.
Staphylococcal Exfoliative Toxin B: Another Agent that Cleaves Desmoglein 1
The molecular pathogenesis of staphylococcal scalded skin
syndrome (SSSS) and its localized form, bullous impetigo, has
been shown to involve the cleavage of desmoglein 1 by
staphylococcal exfoliative toxin A (ETA). The staphylococcal
exfoliative toxin has two major serotypes, A and B. In the U.S.A.
and in Europe, most strains of toxin-producing Staphylococcus aureus
produce ETA, whereas in Japan the exfoliative toxin B (ETB)-
producing strains predominate. So far, the molecular aspects of
EBT-induced blistering in SSSS have remained elusive. In this
issue, Amagai et al (p. 845) report on studies on ETB-mediated
blistering. Using recombinant ETB, and authentic and recombinant
desmogleins, they showed that ETB can cleave desmoglein 1, but
not desmoglein 3. This was con®rmed by experiments in which
adenovirus-tranduced cultured keratinocytes expressing exogenous
mouse desmoglein 1 and desmoglein 3 were incubated with ETB.
Again, only desmoglein 1, but not desmoglein 3, was cleaved.
When neonatal mice were injected with recombinant ETB, they
developed super®cial epidermal blisters within a few hours, and
immuno¯uorescence staining of the epidermis demonstrated that
the cell surface staining for desmoglein 1 was removed by injection
of ETB in contrast to desmoglein 3 and E-cadherin signals, which
remained unaffected. The expression of desmoglein 3 in the lower
and of desmoglein 1 in the upper epidermis explains the super®cial
blistering niveau in SSSS. These studies demonstrate that exfoliative
toxin A and exfoliative toxin B cause blister formation by identical
pathophysiologic mechanisms.
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